Objective: To evaluate risk factors related to Hepatitis C treatment interruption. Methods: Retrospective cohort of patients seen at the Hepatology outpatient service at Hospital dos Servidores do Estado do Rio de Janeiro, from 2001 to 2009. The factors investigated were: age, gender, genotype, degree of liver fibrosis, type of treatment, treatment time in weeks, diabetes mellitus, and systemic hypertension. Survival curves and bivariate and multivariate Cox regression models were used in the analyses. Results: The risk of treatment interruption is six times greater in patients with more advanced degrees of liver fibrosis (F4) compared to those with less advanced degree (F2) in the period from 0 to 24 weeks of treatment. Genotype was found to be an important factor to explain therapy cessation after 24 weeks of treatment -the risk of stopping treatment was 2.5 times higher in patients with genotype 3 than in those with genotype 1. Conclusion: Degree of liver fibrosis and genotype proved to be the main risk factors associated to treatment interruption.
IntrouctIon
Infection with the hepatitis C virus (HCV) has a worldwide distribution, affecting 3% of the world population. 1 It is estimated that close to 210 million people are infected throughout the world; in Brazil, prevalence is at 1.38%. 2.3 Approximately 85% of the cases of infection are expected to progress to chronic disease, and 10 to 20% will develop cirrhosis over a period of 20 to 30 years, which can lead to liver failure, hepatocellular carcinoma, and death. 4 The treatment is aimed at preventing the progression of infection by inhibiting virus replication. 5 Therefore, therapy has as its objective sustained virologic response (SVR), which means undetectable HCV-RNA six months after treatment, and delay in progression to liver cirrhosis and its complications, improving both the life expectancy and life quality of infected patients. 6 To indicate the treatment, one should consider the risk of disease progression, the probability of therapeutic response, adverse effects of treatment, and the presence of comorbidities. 2 In Brazil, until 2011, treatment was based on the combination of interferon alpha (INF) and ribavirin (RBV), or pegylated interferon (PEGINF) with RBV. 7 After three large studies were published 8, 9, 10 showing the superiority of PEGINF combined with RBV compared to INF combined with RBV, with better SVR rates, the Clinical Protocol and Therapeutic Guidelines for Viral Hepatitis C has been revised and currently recommend treatment with PEGINF combined with RBV during 48 weeks for genotype 1, and 24 weeks for genotypes 2 or 3.
2 Simmonds (2005) described six genotypes for HCV (numbered 1 to 6), in addition to several subtypes. 11 Genotype 1 is the most prevalent worldwide, as well as in Brazil, with rates at 64.9% in our country. 12 Also, genotype 1 is associated with lower SVR rates. 2 The main predictors of response to treatment are low viral load previous to treatment and non-1 genotype. 8, 9, 10 Other predictive factors identified are: gender, age, insulin resistance, BMI and degree of liver fibrosis on hepatic biopsy. 8.9 According to the literature, patients with liver cirrhosis clinically established as well as patients with more advanced degree of fibrosis on histology, have lower rates of SVR compared to patients without liver cirrhosis and with lower degree of fibrosis. In addition, these patients are more likely to stop treatment because subjects with liver cirrhosis are more prone to the adverse effects of therapy on account of the condition itself. 13 The objective of this study is to evaluate whether the type of treatment, genotyping or the degree of liver fibrosis interfere with the risk of interrupting treatment of hepatitis C.
methodS

Study design
Historical cohort in which a retrospective survey was conducted including patients seen at the Hepatology outpatient service of Hospital dos Servidores do Estado do Rio de Janeiro (HSE) during the period from 2001 to 2009, to assess the risk of treatment interruption. Data were collected through active search in the service's patient records.
Study population
Of the 193 patients with hepatitis C initially selected, three were excluded because they had been treated with interferon only, totaling 190 patients.
Eligibility criteria
Having hepatitis C, being 30 years old or older, having genotype 1 or 3 (regardless of subtype), presenting as degree of liver fibrosis F2, F3 or F4 (according to the Metavir criteria: F2 -portal fibrosis with some septa; F3 -many septa without cirrhosis; e F4 -cirrhosis), having received treatment with pegylated interferon for the first time (alpha 2a or alpha 2b) combined with ribavirin (PEGINF + RBV) or interferon-alpha combined with ribavirin (INF + RBV).
The study period was prior to the clinical protocol for treatment of hepatitis C reported in 2011, which states that patients with genotypes 2 and 3 are treated with PE-GINF + RBV for 24 weeks and those with genotype 1 with PEGINF + RBV for 48 to 72 weeks. 2
Statistical analysis
The factors investigated were: age (30-39; 40-49; 50-59; 3 60), gender, genotype (1; 3), degree of liver fibrosis (F2; F3; F4), type of treatment (INF + RBV; PEGINF + RBV), time of treatment in weeks, diabetes mellitus and high blood pressure.
The variable studied was the interruption of the treatment of hepatitis C during the following periods: 1) 0-24 weeks of treatment (patients that continued being treated after the first 24 weeks were excluded by the end of the study); 2) 25-48 weeks of treatment (patients who received treatment for less than 25 weeks were excluded from this stage of study). Patients who remained on treatment after the first 24 weeks were excluded by the end of the study.
Absolute and relative frequencies were calculated for categorical variables. Chances of remaining in treatment were calculated over the period (48 weeks). Statistical tests were performed to compare the proportion of patients who remained in treatment during the period according to the genotype, degree of liver fibrosis and type of treatment. Bivariate Cox regression models were used to assess the association between predictors and the likelihood of stopping treatment. Multivariate analyzes were also performed to assess the association between degree of liver fibrosis and treatment interruption, genotype and treatment interruption, and type of treatment and treatment interruption. The covariates included in the model were: degree of liver fibrosis, type of treatment, age, gender and genotype.
All analyzes were performed with the software programs Epi Info (version 3.5.3) and R-Project™ (2.15.2).
The study was approved by the Research Ethics Committee at Hospital dos Servidores do Estado do Rio de Janeiro -HSE (informed opinion no. 000.387).
reSultS Table 1 describes the general characteristics of the study participants. Among the patients studied, 87.4% were between 30 and 59 years old at the time of the study, with only 12.6% aged 60 years or older. Regarding gender, 49% were male and 51% female. Type 3 genotype was present in 48.9% of participants, and the remainder (51.1%) had type 1 genotype.
Among patients who underwent liver biopsy, 8.9% were diagnosed as F4, 64.8% as F3, and 26.3% as F2. High blood pressure was present in 22.6% of patients and diabetes, in 7.9%. Among the patients that were treated, 27.9% stopped treatment. For most of the patients who continued being treated, the drug therapy was prescribed for 48 weeks (51.1%); only 21% were prescribed treatment for 24 weeks. Regarding medication use, 52.6% of participants received pegylated interferon + ribavirin, and the others received interferon + ribavirin. Table 2 shows the relationship between key risk factors and the probability of stopping the treatment of hepatitis C in the period from 0 to 24 weeks. Bivariate analyses using Cox model (left side of the table) indicated that the degree of liver fibrosis interferes with the risk of therapy cessation (RR [F4/F2] = 6.07, p <0.006). Adjusting the model for age, gender, type of treatment and genotype, the relationship between the degree of liver fibrosis and the risk of treatment interruption persists, indicating that the risk of stopping treatment for patients with grade F4 fibrosis is approximately six times greater than for those with F2 fibrosis. There was no association between liver fibrosis and treatment interruption for patients with degree F3 of liver fibrosis compared with F2 degree. There was also no evidence that the type of treatment influenced the probability of treatment cessation (p <0.37). Table 3 shows the relationship between key risk factors and the likelihood of discontinuing treatment for patients prescribed 48 weeks of drug therapy who did not stop treatment until week 24. In the bivariate analysis using Cox model (left side of table), no statistically significant association between the investigated factors and the risk of treatment interruption was found, but the results of the relationship between genotype and treatment interruption were borderline (p <0.06 ). Adjusting the model for age range, gender and degree of liver fibrosis (F3/F2), the relationship between genotype and treatment interruption proved to be significant (p< 0.02), indicating that the risk of stopping treatment after the first 24 weeks is influenced by genotype (patients ons, i.e., immunomodulators belonging to the family of cytokines; the difference between them is that the PE-GINF has a polyethylene glycol molecule in its composition, which makes it a longer-lasting drug that can be administrated weekly for the treatment of hepatitis C, unlike INF, which is administrated three times per week. 9.10 Thus, the risk of treatment interruption is higher during the 48-week schedule due to the increased likelihood of side effects, regardless of the type of treatment. 8.9,10 Hematologic adverse effects caused by INF and PE-GINF (thrombocytopenia and neutropenia) and RBV (anemia) are more common in cirrhotic patients, and this is a common reason for treatment interruption. 17.18 This is probably due to the fact that the more severe the liver cirrhosis is (and hence the greater the degree of hepatic fibrosis detected on biopsy), the greater the chance of the patient having hematological abnormalities prior to treatment. 9.10 In this study it became clear that the greater the degree of hepatic fibrosis, the greater the likelihood of treatment interruption in 24 weeks.
Regarding the relationship between the comorbidities investigated (hypertension and diabetes mellitus) and treatment interruption, the present study found no statistically significant association. In patients with high blood pressure, hypertensive peaks can occur as a side effect of treatment. 19 Some studies also report that the prevalence of HCV infection in type 2 diabetic patients is higher than seen in the general population. 20.21 In addition, there are reports in the literature that patients with insuwith genotype 3 have 2.5 times higher risk of interrupting treatment after 24 weeks than those with genotype 1).
dIScuSSIon
There are, in the literature, studies on the risk factors that influence the response to treatment of hepatitis C and studies on adverse effects that affect treatment interruption. Nevertheless, studies correlating risk factors with therapy cessation are scarce.
Adverse effects of treatment promote low quality of life to patients, which could negatively influence the trust of these individuals and contribute to discontinuation of therapy. 1.2,3 Interdisciplinary support to deal with the side effects, including support and motivation strategies, help to reduce the risk of early dropout. 2.3 In this study, no association was found between age and treatment interruption. Kim et al. (2012) found that older patients are more prone to adverse effects than younger subjects, which could lead to cessation of the therapy. 14 Likewise, no association was found between sex and treatment interruption, corroborating the literature data. However, Deutsch M et al. (1997) showed that certain adverse effects, more common among women, as the occurrence of hypothyroidism, may lead to cessation of therapy. 15 Combination therapy with INF + RBV or PEGINF + RBV is associated with side effects that can lead to dose reduction or treatment interruption. 16 Our findings indicated no association between the type of therapy and treatment interruption. The side effects of INF and PE-GINF are similar because both are considered interfer- lin resistance have a worse response to treatment with PEGINF + RBV. 22.23 This study found that after 24 weeks of treatment, patients with genotype 3 have 2.5 times higher risk of treatment interruption than patients with genotype 1. In the literature, studies have reported an association of genotype 1 with treatment interruption, since the prescribed therapy duration is usually longer for these individuals than for genotype 3, which would increase the chances of side effects. 7.8,9 It is possible that methodological differences may explain the different results. In the present study, the association between genotype and treatment interruption was detected after 24 weeks, and the duration of therapy prescribed was the same for all 104 patients analyzed at this point (48 weeks).
In conclusion, degree of hepatic fibrosis and genotype proved to be the major risk factors associated with treatment interruption. The treatment of hepatitis C was stopped by 27.9% of patients in this study. In the literature, several studies can be found that evaluated the side effects of the therapy as a cause of treatment interruption, but few studies have evaluated the influence of other risk factors associated with treatment discontinuation. Additional prospective studies with larger sample sizes may be useful to clarify the influence of risk factors on treatment interruption.
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